Abstract-Tourism has become an important pillar industry and an advantageous industry of "rich people and strong cities" in the economy of Huangshan City. This paper applies grey model to respectively calculate the correlation between the comprehensive tourism income of Huangshan City and Huangshan City's regional GDP, financial income, fixed assets investment, per capita net income of farmers, total agriculture output value, total forestry output value, number of visitors throughout the year, and retail sales of social consumer goods. This paper uses the Grey Prediction Model (GM Model) to predict the comprehensive tourism income of Huangshan City. The results show that the comprehensive income of tourism inHuangshan city is highly correlated with the above factors, among which the highest is that the correlation degree of the number of tourist on comprehensive tourism income is 0.8520. It also predicts Huangshan city tourism comprehensive income in 2020 and in 2050 reached 69.5 billion yuan, 1.6864 trillion yuan respectively.
I. INTRODUCTION
Huangshan City is one of the key tourist areas in Anhui Province and in China. By the end of 2016, the city had 97 Grade A and above tourist attractions, including 8 Grade 5A scenic spots; 48 star hotels, including 27 hotels with 4 or more stars; 167 travel agencies. In 2016, tourists received a total of 51.87 million, an increase of 11.7% year-on-year, including 2.15 million inbound tourists, an increase of 10.3% over the previous year, and 49.72 million domestic tourists, an increase of 11.2%;The total tourism revenue of the city for the whole year was 45.01 billion yuan, an increase of 12.3% year-on-year in 2015, of which foreign exchange revenue from tourism was 670 million US dollars, an increase of 11.3%; domestic tourism revenue was 40.55 billion yuan, an increase of 11.6% [1] . Rural tourism is a key component of tourism in Huangshan City and occupies an important position in the city's tourism.
Tourism comprehensive income is an important indicator to measure the development trend of tourism. The total tourism revenue in Anhui Province accounts for 13.82% of the annual GDP of Anhui Province, and the proportion of tourism revenue has risen. Huangshan City's tourism industry contributes more to the GDP of Huangshan City. According to the data, the annual average value of tourism revenue in GDP in Huangshan City is 68.3%, which is increasing year by year,from 63% in 2009 to 75.48% in 2015, the growth rate is as high as 19.8%.
Which factors will affect the income of tourism and how the correlation between them is the main issue of this study.
The existing studies mainly show the following deficiencies: First, the current scholars mainly focus on the collaborative development of agricultural tourism with the local natural endowments, regional culture, etc., and do not give the correlation between various factors [2] [3] [4] ; the second is that the analysis methods are mainly supported by questionnaire surveys and field surveys [5] [6] .
Based on the previous research, this paper uses the Grey Relational Analysis method [7] [8] to explore the factors affecting tourism income in Huangshan City and measure the correlation of each factor, and apply the grey model to forecast Huangshan City's total tourism revenue in 2020 and 2050. Finally, based on the analysis of empirical results, some suggestions for tourism development in Huangshan City are put forward.
II. THE ANALYSIS MODEL AND DATA PROCESSING

A. Gray Relational Analysis method
The Grey Relational Analysis is a method to measure the degree of relevance between factors and a multi-factor statistical analysis method, which uses gray degree of relevance to describe the strength, size, and order of the relationships among factors. From the perspective of ideas, the relational analysis belongs to the category of geometric processing. The basic idea is to judge whether the connections are close based on the degree of similarity of the sequence curve geometry. That is to say, the closer the geometry is, the closer the development trend is, and the greater the degree of correlation.
Because of the different dimension of data in each factor in the system, in order to ensure the quality and analysis of modeling, the original data must be processed to eliminate the dimension to make it comparable.
Model processing:
In this paper, the analysis of absolute relevance processing is adopted. Because the absolute relevance degree has symmetry, uniqueness and comparability, it can be used to study the correlation analysis of multiple factors.
The setting and initialization of the original sequence First we set the original number to
( )is initialized processing, that is, each data of the original sequence is divided by the first data of each sequence to obtain (1) ( ):
The establishment of relevant degree analysis model After the data is initialized, the degree of correlation between the factors is further analyzed. The mother factor and the child factor need to be determined here. Then the trend curve consistency of the sequence curve geometry of each child factor and the mother factor sequence geometry is compared.
Let mother factor series 0 ( )and child factor series ( ) be: (1), (2) Relational coefficient between 0 ( ) and ( ): 2)The minimum absolute difference between two levels at each moment is:
3)The maximum absolute difference between two levels at each moment is:
The p in G 0 ( ) is the resolution coefficient, and the effect is to increase the difference between the relational coefficients.
pvalue rule is: Note that ∆ is the mean of all the absolute values of the difference:
, then the value of p is:
In general, p takes (0.1, 1), usually 0.5.
The calculation of relevant degree
According to the relational coefficient G 0 ( ) between factors, the relevant degree between each child factor and mother factor is obtained:
B. Gray Forecast Model
Gray relevant degree analysis can analyze the correlation between the known child factors and the mother factor in the system, so as to roughly simulate the development trend between the child factor and the mother factor. There is a grey forecasting model in the gray model system. The grey forecasting model is to establish a grey differential forecasting model with a small amount of incomplete information, and makes a long-term description of the ambiguity of the development law of things [10] . Its characteristic is that the use of the gray prediction model does not require a large number of samples, the sample does not need to have a regular distribution, and the accuracy is high.
Model processing:
The setting of the original sequence and the generation of the accumulated sequence First we set the original number to
( ) )(where n is the number of data)
Then initialize the (0) ( ) , which is the cumulative generation of the original sequence:
Accumulate the weight coefficient of the generated sequence obeys Yang Hui triangle law, the more accumulated times, the greater the weight of old settlements, so that the number of columns after accumulation is changed according to the monotonous ascending rule of the Yanghui triangle, which plays an essential role in weakening the randomness of the original sequence [12] .
Quasi-smooth test and Quasi-exponential test
First, a quasi-smooth check is performed on the original
,when k is greater than 3, if <0.5, then we call (0) ( ) as a quasi-smooth sequence.
Secondly, the exponential test is performed on the accumulated sequence (1) ( ). In order to test whether (1) ( ) has a quasi-exponential law, a formula that can quantitatively describe the degree of coincidence has been introduced:σ(t) = ,(k= 2 , 3 ,……,n),σ(t) ∈ [1 1 + ],when kis greater 3, <0.5, then we call (0) ( ) as quasi-exponential law。 When the data passes the quasi-smooth test and the quasi-exponential test, the grey GM (1, 1) prediction model can be used for quantitative prediction and calculation.
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Establishment of GM (1, 1) Model Do the adjacent data column processing for (1) 
+ (1) = , among them, t is the time parameter, a, u is the undetermined coefficient, respectively called the development coefficient and the gray action quantity, the valid interval of a is (-2, 2), and the matrix composed of a and u is ̂= [ , ] .
Substituting the gray parameter ̂ into The function expressions (1) ( + 1) and (1) ( ) are discretized, and the difference between the two is done in order to restore the original array of (0) ( ) to obtain the approximate data sequence.ie:
(0) ( + 1) = (1) 
Model error and accuracy test
The error level of the model is mainly reflected by residual (0) and relative error ∆. Its calculation formula is:
The test used for model accuracy is the average relative error ∆ ̅ . The formula is:
The test standard of model accuracy is: when ∆ ̅ ≤ 0.10, the precision reaches one level; when 0.01 ≤ ∆ ̅ ≤ 0.05 , the precision reaches two; when 0.05 ≤ ∆ ̅ ≤ 0.10, the precision reaches three; when 0.10 ≤ ∆ ̅ ≤ 0.20,the accuracy reaches four. Levels below 4 do not meet the standard.
C. Data Sources
The data used in this paper are from the 2009-2016 annual report of the Huangshan District Government Information Disclosure, in which the per capita disposable income of farmers (yuan) in the Huangshan District government statistics before 2013 is the per capita net income of farmers (yuan) records The statistical yearbook after 2014 uses per capita disposable income (yuan).
III. EMPIRICAL ANALYSIS RESULTS
A. Analysis of the Gray Relational Degree of Tourism Income in Huangshan City Data Processing and Gray Relational Analysis:
This article adopts 8 factors. After dimensionless processing, numerical analysis can be performed between the data.
Then find the absolute difference, which is the absolute difference between the mother factor X0 and other factor factors. The maximum difference is ∆ = 1.070 , the minimum difference ∆ = 0.000.
Based on the above results, the results of the rank correlation coefficient (where the resolution coefficientp = 0.5) are obtained as shown in Table 3:   TABLE III CORRELATION COEFFICIENT TABLE   2009 Finally, the relevant degree between each child factor and the mother factor is obtained, as shown in Table 4:   TABLE IV COMPREHENSIVE TOURISM INCOME CORRELATIONDEGREE IN From the above table and the ranking of relevance, it can be seen that the highest is the correlation of 0.8520 for the total number of visitors received for tourism in the year, followed by the correlation between the retail sales of social consumer goods and the total income for tourism is 0.8386. In addition, the per capita net income of farmers is 0.7980 for tourism comprehensive income, and the regional GDP, the total output value of agriculture, forestry, animal husbandry and fishery, investment in fixed assets, and fiscal revenue for tourism comprehensive income are: 0.7699, 0.6085, 0.6008, 0.5602. First, the raw data array is accumulated and represented as a sequence of columns (1) .
( 
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A quasi-smoothing test is performed on the original series (0) , and the original series can satisfy the quasi-smooth sequence when t=4. As shown in Table 5:   TABLE V QUASI-SMOOTHNESS TEST   t  4  5  6 A quasi-exponential test is performed on the accumulated series (1) , and the accumulated series can be obtained as t=4 to satisfy the quasi-smooth sequence. As shown in Table 6 : According to Figure 1 , the fitting trend of the forecast and actual value of tourism comprehensive income in Huangshan City from 2009 to 2016 is very high. Only in 2010 is there a large deviation between the actual and forecast values. Since 2014, the fitting degree between the forecasting curve and the actual curve has become higher and higher, the trend of the curve has been roughly the same, and the distance value has been continuously decreasing.
In this paper, the relative error test is performed on the above-mentioned data, and the simulated and predicted values of the original data series (0) ( ) are calculated and used as the residual series: According to the established model, the tourism comprehensive income of Huangshan City in 2020 and 2050 is predicted and analyzed respectively. After the grey GM (1, 1) forecast model, the forecast results of corresponding years can be obtained respectively. 
IV. CONCLUSION
Results show that the Huangshan city tourism comprehensive income and the correlation between the above factors are high, the highest of which is guests will be able to enter the number of tourist comprehensive income correlation degree is 0.8520, predict Huangshan city tourism comprehensive income in 2020 and in 2050 reached 69.5 billion yuan, 1.6864 trillion yuan respectively.
Tourism is an integrated service industry. It often uses tourism comprehensive income to directly judge the development of tourism. From 2009 to 2016, tourism comprehensive income of Huangshan City increased rapidly at an average annual growth rate of 15%, a variety of factors will affect the development of tourism. Based on the empirical results of this paper, tourism comprehensive income has a high degree of correlation with factors such as number of guests received throughout the year, retail sales of consumer goods, and investment in fixed assets. Therefore, this paper proposes several policy suggestions on the results of the study.
Vigorously dig out the connotation of the Hui culture and integrate it with the geographical landscape of Huangshan to attract tourists for a long time. The Huangshan government should increase investment in fixed assets such as transportation and information infrastructure and build a new tourism model of "tourism + transportation" and "tourism + Internet". Strengthen management, improve the supervision system, and improve service quality. The Huangshan government should improve the regulatory system, rectify the chaos in tourism, eliminate potential safety hazards, and create a comfortable, safe, and beautiful tourism environment.
